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Remarks. 

(1) The spectrum of this nebula has not yet, so far as I know, 
been recorded, but the observation will not be difficult, if one 
may judge from the description given by Herschel, namely : 

Very bright, pretty large, round, much brighter in the 
middle, mottled as if with stars.” 

(2) This star has a spectrum of the Group II. type, Duner 
describing it as very beautiful. He states that all the bands, 
1-9, are very wide and dark. The observations most likely to 
extend our knowledge of the group of bodies to which this star 
belongs are (1) observations of the bright carbon ffutings (see 
p. 305); (2) comparisons with the flame spectra of manganese, 
magnesium, and lead ; (3) observations made with special refer¬ 
ence to the presence or absence of absorption lines, of which 
Duner makes no mention. 

(3) Gothard classes this with stars of the solar type. The 
usual differential observations are required. 

(4) A star of Group IV. The usual observations of the re¬ 
lative intensities of the hydrogen and metallic lines (b, D, &c.), 
as compared with other stars, are required. 

(5) A rather faint star of Group VI., in which the character 
of band 6 (near \ 564), as compared with the other carbon bands 
(9 and 10), requires further attention. Secondary bands should 
also be looked for. 

(6) This variable is stated by Gore to have a continuous 

spectrum, but it seems probable that lines or flutings will be 
found if the star be examined under the most favourable con¬ 
ditions—that is, when near maximum. Rigel was formerly said 
to have a “ continuous” spectrum, but the lines are now by no 
means difficult to sze. The star ranges from magnitude 6 at 
maximum to 7'2 at minimum, and the period is 31-50 days 
(Gore). A. Fowler. 

Total Solar Eclipse of 1886.—Dr. Schuster has thus 
summarized the spectroscopic results he obtained at this eclipse 
(Phil. Trans., vol. 180, 1889) :— 

(1) The continuous spectrum of the corona has the maximum 
of actinic intensity displaced considerably towards the red, when 
compared with the spectrum of sunlight. 

(2) While, on the two previous occasions on which photo¬ 
graphs of the spectrum were obtained, lines showed themselves 
outside the limits of the corona, this was not the case in 1886. 

(3) Calcium and hydrogen do not form part of the normal 
spectrum of the corona. The hydrogen lines are visible only 
in the parts overlying strong prominences ; the H and K lines 
of calcium, though visible everywhere, are stronger on that side 
of the corona which has many prominences at its base. 

(4) The strongest corona line in 1886 was at A =4232’S; this 
is probably the 4233'o line often observed by Young in the 
chromosphere. 

(5) Of the other strong lines, the positions of the following 
seem pretty well established :— 

40567 4084*2 40893 41697 4195 0 42118 

4280-6 43^5'4 4 3 72*2 4378*1 4485*6 4627*9 

The lines printed in thicker type have been observed also at the 
Caroline Island and Egyptian Eclipses. 

# (6) A comparison between the lines of the corona and the 
lines of terrestrial elements has led to negative results. 

Annuairedu Bureau des Longitudes.— In the volume for 
1890, MM. Loewy and Schulhof contribute a list of the comets 
which appeared from 1825 to 1835 inclusive, and in 1888, being 
a continuation of the lists given in former years. M. Loewy 
also gives a complete table of the appearances of the planets 
throughout 1890, and ephemerides of a considerable number of 
variable stars. An elaborate comparison of the various calendars is 
from the pen of M. Cornu, and under the head of the solar system 
a rich store of information is included. With the notices we 
find an account of the meeting of the permanent committee of 
the photographic chart of the heavens and the Photographic 
Congress of September last. This year's Annuaire is as com¬ 
pletely filled with information as it has ever been and doubtless 
will be as much appreciated by astronomers. 

Annuaire de l’Observatoire Royal de Bruxelles.— 
The volume for 1890 is the fifty-seventh annual publication from 
this Observatory. It contains tables of the mean positions of the 
principal stars and their apparent right ascensions, of the occupa¬ 
tion of stars by the moon, and of eclipses of Jupiter's satellites, 
mention being also made of remarkable phenomena relating to 
the moon and the planets. M. Folie gives a biographical 


sketch of his predecessor, J. C. Houzeau, which is embellished 
with the portrait of this deceased bibliographer. Considerable 
attention has been paid to the researches on diurnal nutation and 
the determination of the constant. M. Spee discusses the tabulated 
observations of the condition of the sun’s surface during 1888, 
and M. Moreau contributes an interesting note on the movement 
of a solid about a fixed point, A list is also given of the comets 
and asteroids discovered in 1889, and some of the particulars 
relating to their orbits. 

Royal Astronomical Society. —The annual general 
meeting of the Fellows of this Society will be held at Burlington 
House on Friday, the 14th inst, for the purpose of receiving the 
Report of the Council, electing officers for the ensuing year, and 
transacting other business of the Society. The chair will be 
taken at 3 o’clock precisely. 

Erratum .—In the elements of companion C of Brook’s comet 
(p. 305), read £ = 17 0 52' 24"*5, and log a — o 565059. 


GEOGRAPHICAL NOTES. 

Baron Nordenskiold has announced in the Swedish 
Academy of Sciences, that he and Baron Oscar Dickson, with 
assistance from the Australian colonies, will start on an expedition 
in the South Polar regions next year. 

A recent telegram from Tashkent announced that Colonel 
Pevtsoff and M. Roborovsky had discovered a convenient pass 
to the north-western part of Tibet, from Nia, and had mounted 
to the great table-land. The plateau has there an altitude of 
12,000 feet above the sea, and the country round is desolate and 
uninhabited, while towards the south the plateau is well watered 
and wooded. The Tashkent telegram is so expressed that it 
might be supposed to mean that two separate passes had been 
discovered by the two explorers. But the news received from 
the expedition at St. Petersburg on December 26, and dated 
October 27, shows that both explorers proposed to leave the 
oasis of Keria (100 miles to the east of Khotan) on the next day, 
for Nia (65 miles further east) and there to search for a passage 
across the border-ridge which received from Prjevalsky the name 
of the “ Russian ridge.” This immense snow-clad chain separates 
the deserts of Eastern Turkestan from the trapezoidal space, the 
interior of which is quite unknown yet, and which is bordered 
by the fC Russian” ridge and the Altyn-tagh in the north-west ; 
the ridges of Tsaidam and thosenamed by Prjevalsky* 4 Columbus ” 
and “ Marco-Polo ” in the north-east; the highlands (explored 
by Prjevalsky in 1879-80) at the sources of the Blue River, in 
the south-east; and a long, yet unnamed ridge which seems to 
be a prolongation of the Tan-la, in the south-west. The pass 
leading to that plateau from Nia, and now discovered by the 
Russian expedition, is situated some 80 miles to the east of the 
well-known pass across the Kuen-lun Mountains which leads 
from Southern Khotan to Lake Yashi-kul. M. Roborovsky’s 
intention is evidently next to move up the Tchertchen river and 
to endeavour to reach the ridges “Moscow ’’and £< Lake 
Unfreezing ” (11,700 feet high), which were visited by Prjevalsky 
from the east during his last journey. Having succeeded in 
! finding a pass to Tibet in the south of Nia, Colonel Pevtsoff 
| proposes, as soon as the spring comes, to proceed himself by this 
pass to the table-land, while M. Roborovsky probably will be 
despatched to explore the same border-ridge further east, in the 
south of Tchertchen. 

The Boletin of the Madrid Geographical Society for the last 
quarter of 1889 contains a most valuable memoir by Dr. 
Fernando Blumentritt, on the intricate ethnology of the Philip¬ 
pine Islands. The author classifies the whole of the native popu¬ 
lation in three broad divisions—Negrito, Malay, and Mongoloid; 
the last comprising those tribes which in their physical appear¬ 
ance betray certain Chinese or Japanese affinities. All are 
grouped in an admirably arranged alphabetical table, where 
their names, race, language, religion, culture, locality, and 
numbers are briefly specified in seven parallel columns. With 
a few variants and cross-references this table contains no less 
than 159 entries, and thus conveys in summary form all the 
essential particulars regarding every known tribe in the Philip¬ 
pine Archipelago. From it we gather that the Negritoes—that 
is, the true autochthonous element, variously known as Aetas, 
Attas, Ates, Etas, Itas, Mamanuas, &c., and physically belong¬ 
ing to the same.stock as the Samangs of the Malay Peninsula— 
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are now reduced to about 20,000, dispersed in small groups 
over the islands of Luzon, Mindoro, Tablas, Panay, Negros, 
Cebu, Paragan (Palawan), and Mindanao. A few also appear 
still to survive in Alabat, Busuanga, and Culiou. Of the Malay 
peoples by far the most numerous and important are the southern 
Bisayas (Visayas), and the northern Tagalas, both described as 
4 ‘ civilized Christians,” and numbering respectively 1,700,000 
and 1,250,000. These two peoples are steadily encroaching on 
all the surrounding tribes, causing them to disappear by a 
gradual process of absorption or assimilation, and the time is 
approaching when the whole of the islands will be divided into 
two great nationalities bearing somewhat the same relation to 
each other that the High German does to the Low German 
branch of the Teutonic family. 


SMOKELESS EXPLOSIVES . 1 

I. 

HP HE production of smoke which attends the ignition or ex- 
x plosion of gunpowder is often a source of considerable in¬ 
convenience in connection with its application to naval or 
military purposes, its employment in mines, and its use by the 
sportsman, although occasions not unfrequently arise during 
naval and military operations when the shroud of smoke pro¬ 
duced by musketry or artillery fire has proved of important 
advantage to one or other, or to both, of the belligerents during 
different periods of an engagement. 

Until within the last few years, however, but little, if any, 
thought appears to have been given to the possibility of dispens¬ 
ing with or greatly diminishing the production of smoke in the 
applicition of fire-arms, excepting in connection with sport. 
The inconvenience and disappointment often resulting from the 
obscuring effects of a neighbouring gun-discharge, or of the first 
shot from a double-barrel arm, led the sportsman to look hope¬ 
fully to gun-cotton, directly after its first production in 1846, as a 
probable source of greater comfort and brighter prospects in the 
pursuit of his pastime and in his strivings for success. 

A comparison between the chemical changes attending the 
burning, explosion, or metamorphosis of gun-cotton and of gun¬ 
powder, serves to explain the cause of the production of smoke 
in the latter case, and the reason of smokelessness in the case of 
gun-cotton. Whilst the products of explosion of the latter con¬ 
sist exclusively of gases, and of water which assumes the trans¬ 
parent form of highly-heated vapour at the moment of its pro¬ 
duction, the explosive substances classed as gunpowder, and 
which consist of mixtures of saltpetre, or another nitrate of a 
metal, with charred wood or other carbonized vegetable matter, 
and with variable quantities of sulphur, furnish products, of 
which very large proportions are not gaseous, even at high tem¬ 
peratures. Upon the ignition of such a mixture, these products 
are in part deposited in the form of a fused residue, which con¬ 
stitutes the fouling in a fire-arm, and are in part distributed, in 
an extremely fine state of division, through the gases and vapours 
developed by the explosion, thus producing smoke. 

In the case of gunpowder of ordinary composition, the solid 
products amount to over fifty per cent, by weight of the total 
products of explosion, and the dense white smoke which it pro¬ 
duces consists partly of extremely finely-divided potassium car¬ 
bonate, which is a component of the solid products, and, to a 
great extent, of potassium sulphate produced chiefly by the 
burning of one of the important solid products of explosion—- 
potassium sulphide—when it is carried in a fine state of division 
into the air by the rush of gas. 

With other explosives, which are also smoke-producing, the 
formation of the smoke is due to the fact that one or other of the 
products, although existing as vapour at the instant of its develop¬ 
ment, is immediately condensed to a cloud composed of minute 
liquid particles, or of vesicles, as in the case of mercury vapour 
liberated upon the explosion of mercuric fulminate, or of the 
aqueous vapour produced upon the ignition of a mixture of 
ammonium nitrate and charcoal, or ammonium nitrate and picric 
acid. 

Until within the last half-dozen years, the varieties of gun¬ 
powder which have been applied to war purposes in this and 
other countries have exhibited comparatively few variations in 
chemical composition. The proportions of charcoal, saltpetre, 

r Friday Evening Discourse delivered by Sir Frederick Abel, F.R.S., at 
the Royal Institution of Great Britain, on January 31, 1890. 


and sulphur employed in their production exhibit slight differ¬ 
ences in different countries, and these, as well as the character 
of the charcoal used, its sources and method of production, 
underwent but little modification for very many years. The 
same remark applies to the nature of the successive operations 
pursued in the manufacture of black powder for artillery purposes 
in this and other countries. 

The replacement of smooth-bore guns by rifled artillery which 
followed the Crimean war, and the increase in the size and power 
of guns consequent upon the application of armour to ships and 
forts, soon called for the pursuit of investigations having for their 
object the attainment of means for variously modifying the action 
of fired gunpowder, so as to render it suitable for the different 
calibres of guns, whose full power could not be effectively, or in 
some instances safely, developed by the use of the kind of gun¬ 
powder previously employed indiscriminately in artillery of all 
known calibres. 

In order to control the violence ot explosion of gunpowder, by 
modifying the rapidity of transmission of explosion from particle 
to particle, or through the mass of each individual particle, of 
which the charge of a gun is composed, the accomplishment of 
the desired results was, in the first instance, and indeed through¬ 
out practical investigations extending over many years, sought 
exclusively in modifications of the size and form of the individual 
masses composing a charge of powder, and of their density and 
hardness, it being considered that, as the proportions of saltpetre, 
charcoal, and sulphur generally employed in the production of 
gunpowder very nearly correspond to those required for the 
development of the greatest chemical energy by those incorporated 
materials, it was advisable to seek for the attainment of the 
desired results by modifications of the physical and mechanical 
characters of, rather than by any modification in the proportions 
and chemical characters of, its ingredients. 

The varieties of powder, which, as the outcome of careful 
practical and scientific researches in this direction, have been 
introduced into artillery service from time to time, and some of 
which, at any rate, have proved fairly efficient, have been of two 
distinct types. The first of these, produced by breaking up 
more or less highly-pressed cakes of black powder into grains, 
pebbles, or boulders, of approximately uniform size and shape, 
the sharp edges and rough surfaces being afterwards removed by 
attrition (reeling and glazing), are simply a further development 
of one of the original forms of granulated or corned powder, 
represented by the old F. G., or small arms, and L. G., or 
cannon powder. Gunpowder of this class, ranging in size from 
about 1000 pieces to the ounce, to about six pieces to the pound* 
have been introduced into artillery service, and certain of them, 
viz. R. L. G. (rifle large grain), which was the first step in 
advance upon the old cannon-powder (L. G.); pebble-powder 
(P.), and large pebble or boulder-powder (P. 2), are still 
employed more or less extensively in some guns of the present 
day. 

The other type of powder has no representative among the 
more ancient varieties ; it has its origin in the obviously sound 
theoretical view that uniformity in the results furnished by a 
particular powder, when employed under like conditions, de¬ 
mands not merely identity in regard to composition, but also 
identity in form, size, density, and structure of the individual 
masses composing the charge used in a gun. The practical 
realization of this view should obviously be attained, or at any 
rate approached, by submitting equal quantities of one and the 
same mixture of ingredients, presented in the form of powder of 
uniform fineness and dryness, to a uniform pressure for a fixed 
period in moulds of uniform size, and under surrounding con¬ 
ditions as nearly as possible alike. The fulfilment of these 
conditions would, moreover, have to be supplemented by an 
equally uniform course of proceeding in the subsequent drying 
and other finishing processes to which the powder-masses would 
be submitted. 

The only form of powder, introduced into our artillery service 
for a brief period, in the production of which these conditions 
were adhered to as closely as possible, was a so-called pellet 
powder, which consisted of small cylinders having semi-perfora¬ 
tions with the object of increasing the total inflaming surface of 
the individual masses. 

Practical experience with this powder, and with others pre¬ 
pared upon the same system, but with much less rigorous regard 
to uniformity in such details as state of division and condition 
of dryness of the powder before its compression into cylindrical 
or other forms, showed that uniformity in the ballistic properties 
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